Phosphorylation and activation of STAT proteins by hypoxia in breast cancer cells.
Several constitutively activated signal transducers and activators of transcription (STAT) proteins have been observed in a wide number of human cancer cell lines and primary tumors. Normal cells maintain normoxic conditions but tumor cells are characteristically hypoxic. We studied the altered activation and tyrosine phosphorylation of STATs under hypoxic conditions (2% O2) or desferrioxamine (DFO) treatment in mouse mammary epithelial cells (HC11) and a human breast cancer cell line (MCF-7). STAT1, -3 and -5 proteins are especially important and are observed at elevated levels in tumorigenesis. We also investigated the serine phosphorylation of STAT1, -3, and -5 under hypoxic conditions or DFO treatment in HC11 and MCF-7 cells. Here we show that DFO or hypoxia stimulates the tyrosine and/or serine phosphorylation and the expression of STAT proteins in breast cancer cells. Our data suggest that DFO or hypoxic condition is a critical stimulator for the activation of STAT proteins in breast cancer cells. These results may provide the basis for identifying another mechanism of breast tumorigenesis via the JAK/STAT pathway in hypoxia. Also, activation of STAT proteins by hypoxia may play an important role in the physiological phenomenon of embryonic stem cells and old cells with hypoxic conditions.